Evidence for natural selection in the HAVCR1 gene: high degree of amino-acid variability in the mucin domain of human HAVCR1 protein.
The family of genes encoding T-cell immunoglobulin and mucin-domain containing proteins (Tim), which are cell-surface molecules expressed in CD4(+) T helper cells, has important roles in the immune system. Here, we report three unusual patterns of genetic variation in the human hepatitis A virus cellular receptor 1 gene (HAVCR1) that are similar to patterns observed in major histocompatibility complex loci. First, levels of polymorphism in exon 4 of HAVCR1 were exceptionally high in humans (nucleotide diversity (pi)=45.45 x 10(-4)). Second, nonsynonymous substitutions and insertion/deletion variants were more frequent than synonymous substitutions in that exon (10 out of 12 variants). The rate of the mean number of nucleotide substitutions at nonsynonymous sites to synonymous sites at HAVCR1-exon 4 is >1 (P(A)/P(S)=1.92 and pi(A)/pi(S)=2.23). Third, levels of divergence among human, chimp, and gorilla sequences were unusually high in HAVCR1-exon 4 sequences. These features suggest that patterns of variation in HAVCR1 have been shaped by both positive and balancing natural selection in the course of primate evolution. Evidence that the effects of natural selection are largely restricted to the mucin domain of HAVCR1 suggests that this region may be of particular evolutionary and epidemiological interest.